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ULMITE, A CONSTITUENT OI' BLACK SANDSTONE.
By THos. STEEL.

At various points along the coast of New South Wales there oceur frequent
outerops of a black friable sandstone. The positions of some of these in the
Richmond River distriet are indicated on maps published by the New South
Wales Department of Mines (Ann. Rept., 1895, p. 151; 1896, p. 155).

At Tweed Heads a thick bed is exposed on the north bank of the river
near the township, from which the sample deseribed in this paper was obtained.
There is no ignecus rock near the deposit which is covered by a layer of or-
dinary sand of varying thickness. Water colleeted in wells dng in the over-
Iving sand is brown in ecolour.

The rock 1is very friable. rubbing readily between the fingers to a sharp
sand. On 1ignition a fragment ernmbles to loose sand and becomes white. A
portion heated in a glass tube yields water having a strongly aeid reaciion.

Under the microseope the rock is seen to be built np of worn sandgrains of
fairly uniform size, each of which is eovered with a thin dark-eolonred film
resembling a coat of varnish. Gentle friction suffices to remove the coating from
the sand grains. On lixiviating the pulverised rock the dark coating ean be
readily separated and obtained quite free from sand and, when dry, forms a
dark brown powder. Micvoscopically this shows as nirrvegular flakes of varying
thiekness, the thinner ones being structureless and of a translucent brown colour,
while the thick ones are black and opaque. The translncent flakes do not affect
polarised light, and, as will be shown. chemical examination proves the sub-
stance to consist of hmmus or humie acid. The powder is readily and eom-
pletely soluble in canstie potash, soda or ammonia, torming a elear deep-brown
lieuid  which, on acidifying with snlphurie or hydrochlorie aeid, deposits a
copions brown floceulent precipitate, leaving the solntion moderately ecloured.
In strong sulphurie acid the dark powder dissolves readily, particularly on
shebtly warming, forming a eclear, very dark brown solation, which, on heing
poured into a large volume of water. throws down a copious sott brown pre-
cipitate, leaving the solution only shightly colonred. TIn strong nitrie acd, the
powder dissolves readilv, but no preeipitate is produced on dilntion with water
nor on nentralisation with alkalies, Even on hoiling, the substance is only
sparingly soluble in strong hydrochlorie aeid.

When the precipitate obtained by dilution of the solution in strong sulphuric
acid 1s drained on a filter, the resulting shimy mass is readily soluble in water
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and also In strong spirt, giving a solution resembling earamel. The water
solution obtained in this way, when treated with bartmin hydrate or carbonate
hecomes  colonrless the substance being carried down along with the
barium  sulphate. The dark brown solution obtained by treating a
dilute  solution  of soda or potash with » exeess of the substanee, 13
readily precipitated with atcohol, the supernatant lguid having still, however,
a fairly dark eolour. A solution i potash. on neutrahsation with sulphurie
acld, avolding exeess, remains elear and 1s preeipitated by addition of aleohol.
The preeipitate mayv be thoroughly wasbed with dilute alcohol (Sp. Gr. 0.86),
after which it dissolves readily in water, the solution so tormed not being pre-
vipitated by alcohol, but. it a small amount of potash or soda be added, aleobol
produees a copious precipitate, leaving the solution only slightly eoloured. The
aqueous solution ot the alcohol-wasbed preeipitate gives brown preeipitates with
most metallie salts, precipitation being eomplete, also with the hydrates and
salts of barinm, caleim and strontinm, with the alums, and with bromine water.
Todine, tannin and starch solutions produee no preeipitate.

Amongst the few metallic salts which do not canse a preeipitate are mer-
curic  chloride and ammoniaeal nitrate of silver.  The colour is  re-
moved by shaking with hydrates of iron and alumina  and  with
litharge, manganese dioxide, animal eharcoal and ordinary soil, previous
ignition ot the =soil making wo difference. When  shaken  with
sand the solution s decolonrised, the colour, however, being absorbed entirely by
the fine elayey portion of the sand, the ecoarser grains being inert. 'The same
applies to treatment with the black sandstone, after igmition, but if sand or
soil 1 boiled with hydrochloric acid and washed so as to remove soluble mineral
matters, the residue is quite inert.

The substance ean be salted ont of solution with a number of salts, sodihun
chloride and sulphate, ammoninm sulphate, nitrate and ehloride and others.
leaving the solution but faintly colonred. From eoncentrated solutions. acetie
acid causes practieally complete preeipitation in a well enrdled form, Lul from
dilute solutions the preeipitate 1s slimy but equally complete.

The bartum compound prepared by preeipitating the water soluble prepara-
tion with baryta water, washing with alcohol, and drying, ecorrected tor asso-
ciated mineral matter, contains 41.3 per cent. barinm oxide.

The pulverised air-dry rock yielded the following fignres to  proximate
analysis :—-

WHaEF oo 0o 0o oo oo oo oo oo oo oa oa oo co o oo UdUED

Loss on ignition .. .. .. .. ... o0 .00 o v .. . 81
Sand .. .. . i e e e e e e e e e e .. .. 8050
Solable in hydroehlorie acid .. .. .. .. .. .0 . o0 68

100.00

When the coating from the black sandstone iz lixiviated until uite tree
Irom sand and air-dreied. it has the Tollowing proximate ecomposition :—
Water at 150° C. .. .. .. . v ot et ee o e ... 173

Loss ondgnition .. .. oo oL il i e i e e e el ol .. BT0
Mineral .. .. .. .. o0 oL i e e ee e e e oe oo 181
106.0

111 0.5 oram with 50 ce. N/10 ecanstie soda and titrating back
On boiling 0.5 ¢ ¢
with corresponding soiphuric aeid. 247 .. of nentralisation was  obtained.
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This preparation, after drying at 150° C., ealeulated free ivom mineral
matter, gave the results below, on ultimate analysis.  Humus is kuown to have
a somewhat variable composition according to source and method of prepara-
tion. When made trom sugar, for instance, it may be quite tree from nitrogen.
For comparison 1 have incerted analyses of humns from a mmmber of sources,
references to whieh are given.

Analyses of Humus Derived from Varivus Sources.

1. 2 3. 4.
Carbom .. .. .. .. .. .. .. d0533 H7.75 53.42 52.71
Hydrogen .. .. .. .. .. .. 3.67 543 5.6 3.98
Oxygen .. .. .. .. .. .. 43.20 36.02 40.92 41.49
Nitrogen .. .. .. .. .. .. .60 .80 .50 1.82
100.00 T00.00 100.00 100,00

1. Blark sandstone. New South Wales.
2. Brown PPeat. Watt's Diet. Chent, vol, vii., 1879, p. G49.
N o e

z g:?::g gf}lk‘l\o(::] ; Jour. Chem. Soe., 1906, Abs. ii, p. 388.

A prepavation of lnmus made by freating black soil irom Blackheath, N.X.
Wales, with potash, and preeipitation with sulpharie acid, behaved in all ve-
spects in a manner identical with the black sandstone preparation.

1 would propose the name Ulmite for this form of humus as found eoating
sandstone grains.

Samples of black sandstone were supplied fo me by Mr, W. 5. Dun, of the De-
partment of Mines, trom MeAuley's lead, Esk River; lluka, Clarence River; aud
Sans Souci, near Sydney.  They were in all respects similar to my speetmen
from Tweed Heads,

A similar coating to the above oceurs on the rounded grains and pebbles of
rock phosphate which eonstitute the surface “soil,” fonr to six inches iu depth,
on Ocean Tsland (Jour. Sce. Chem. Ind., xl., 1921, p. 59r).



